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Inspektion pa ingaende detaljers kompabilitet med HEICO-LOCK®

HEICO-LOCK® standard killasningsbrickor (WLW) kan bara anvandas med metrisk ISO
standard ganga (DIN 13) eller UNC ganga (ANSI B1.1) i nominella storlekar.

For fingangade skruvar eller andra typer av gangor, kontakta innan anvandning.
Special designade HEICO-LOCK® brickor kan behdvas.

HEICO Killasningsbricka maste ha full ytkontakt med undersidan av skruvskallen innan
montering. Skruvstammen, gangdiametern och radien mellan skruvskallen och gangan
maste tillsammans med innerdiamtern av brickan tas i beaktande.

Skruvar och muttrar i stal (hallfasthetsklasser enligt DIN EN ISO 898-1: 8.8, 10.9 and
12.9 och < 8.8 eller motsvarande) skall sakras med HEICO-LOCK® varmebehandlat
stal (Mat.Nr. 1.1191 enligt EN 10027). Rostfria skruvkomponenter (i.e. enligt ISO 3506
A2-70 och A4-80 eller liknande) skall sakras med HEICO-LOCK® rostfria stalbrickor
(Mat.Nr. 1.4404 enligt EN 10027).

Anvandning av planbrickor i kombination med HEICO-LOCK® brickor rekommenderas
inte. Om applikationen kraver en planbricka maste den fixeras sa att skruven inte ar fri
att rotera runt sin egen axel. (i.e. fastsatt mot underlag pa ngt satt).

Info: Om man monterar HEICO-LOCK® brickan pa en planbricka som inte ar fastmonterad
ar planbrickan fri att rotera mot underlaget vid vibrationer vilket gor att skruvférbandet kan
rotera loss.

Tillagg av ytterligare av laselement eller sékerhetsmetoder &r inte nodvandigt (i.e.
ganglasning) och rekommenderas ej.

Info: HEICO-LOCK® killdsningsfunktion baseras pa den rorelse som sker mellan de
individuella brickorna i brickparet och dess kilar, samt den 6kning | forspanning som sker
vid rotation i lossdragnigsriktningen. (se punkt 8). Ytteriligare lasmetoder for gangan bidrar
inte till battre laseffekt och kan motverka lasfunktionen for HEICO-LOCK® killdsningsbrickal!

Visuell inspektion av komponenter och HEICO-LOCK®
killasningsbricka
Ar skruven fri frAn smuts?

Ar gangan fri att rotera? Ngn skada pa gangan som (i.e. span, marken) inverkar vid
montering?

Info: Smuts och skada pa ganga kan 6ka monteringsmomentet och da ocksa paverka
forspanningen i motsatt riktning. Det samma géaller for farg som kommer i gdngan. Om
mojligt tack over hal fore malning.
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Vid forsta montering, anvand nya skruvar.

Info: Om man anvander begagnade skruvar finns en osékerhetsfaktor kring tidigare
mekaniska laster och pakanningar. Det ar ofta svart att identifiera skador eller 6verlaster.
Darfor rekommenderas anvandning av nya skruvar!

Ar HEICO-LOCK® killasningsbricka ihoplimmade som ett par? Om inte, sakerstall att
brickorna hamnar i ratt position. Kilarna pa insidan och radiella tander pa utsidan.
(se bild 1).

Bild 1: Placering av de individuella brickorna

Info: Anvandning av lim mellan de individuella brickorna pa& HEICO-LOCK®
killasningssystem séakerstaller ratt placering vid montering och har ingen effektt pa
lasfunktionen (se punkt 8).

Omgivning/villkor

Beroende pa vilken omgivning som rader, rekommenderas olika material for HEICO-
LOCK® killasning och 6vriga fastelement.

For standard applikationer rekommenderar vi HEICO-LOCK® killdsningsbrickor av
varmebehandlat stdl (Mat.Nr. 1.1191 enligt EN 10027) i kombination med Ovriga
fastelement tillverkat av stal med likvardigt korrossionsskydd.

Info: HEICO-LOCK® killassningbrickor tillverkade av varmebehandlat stal ar ytbehandlade
med zink flagor (flIZnnc 720 timmar enligt ISO 10683), och ger tillrackligt korrossionsskydd
under normala forhallanden.

| syrarik miljo, och i kontakt med kemiska substanser, eller kranvatten rekommenderar
vi HEICO-LOCK® killasningsbrickor tillverkade av rostfritt stal. Motstandskraft maste
verifieras fran fall till fall.

Om man anvander brickor i havsvatten eller i offshore miljoer rekommenderas HEICO-
LOCK® killasningsbrickor tillverkade av 254 SMO® (Mat.Nr. 1.4547 enligt EN 10027)
eller INCONEL® eller/och material 718 (Mat.Nr. 2.4668 enligt EN 10027).

For applikationer med temperaturer 6ver 200°C skall, HEICO-LOCK® killasningsbrickor
tillverkade av rostfritt stal (Mat.Nr. 1.4404 enligt EN 10027) eller SMO254 (Mat.Nr.
1.4547 enligt EN 10027) anvandas. For temperaturer 6ver 500°C finns, HEICO-LOCK®
killasningsbrickor i INCONEL® eller legering 718 (Mat.Nr. 2.4668 enligt EN 10027) for
temperature upp till 700°C. Utvardering av applikationen kan komma att beho6vas.
Kontakta oss for genomgang.
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HEICO-LOCK® killasningsbrickor tillverkade av varmbehandlat stal (Mat.Nr. 1.1191
enligt EN 10027) kan anvandas ner till temperaturer pa -40°C. For annu lagre
temperaturer rekommenderar vi HEICO-LOCK® killasningsbrickor av rostfritt stal
(Mat.Nr. 1.4404 enligt EN 10027), 254 SMO® (Mat.Nr. 1.4547 enligt EN 10027),
INCONEL® eller legering 718 (Mat.Nr. 2.4668 enligt EN 10027) lampligt ner till
temperaturer pa -200°C. Utvardering av applikationern kan komma att behdvas.
Kontakta oss.

Info: Man maste alltid sakerstélla att alla ingdende komponenter ar lampliga for respektive
omgivning. Fastelement och HEICO-LOCK® killdsningsbrickor som anvands tillsammans
skall vara tillverkade av likvardiga material. I.e. HEICO-LOCK® tillverkat av varmebehandlat
stal maste anvandas tillsammans med fastelement av stal. HEICO-LOCK® tillverkat av
rostfritt stal maste anvandas tillsammans med rostfria fastelement. Fér hoga temeperaturer
maste fastelementen vara tillverkade av varme-resistenta eller htgtemperatur resistenta
material, (DIN EN 10269 och DIN 267-29). For laga temperaturer maste fastelementen vara
tillverkade av lagtemperatur resistenta material, (DIN EN 10028, DIN EN 10222, DIN EN
10269 och DIN 267-29).

Ytkondition och ythardhet pa klamda delar

Generellt sa galler att ytan som HEICO-LOCK® skall monteras pa maste vara fri fran
grov smuts och sa jamn som mgjligt innan montering.

Med tjockt lager farg eller ytbehandling (> 250 um) maste lasfunktionen med HEICO-
LOCK® killasningsbricka verifieras genom tester. Helst skall forbandet lasas med
HEICO-LOCK® killasningsbricka innan malning eller ytbehandling.

Info: Det finns en risk att tanderna pé utsidan av HEICO-LOCK® brickan inte griper tag i
ytan pa basmaterialet om fargskiktet ar for tjockt. Foljaktligen elimineras laseffekten av
HEICO-LOCK® killasningsbricka pa grund av att tanderna river i ett mjukt material och inte
mekaniskt laser sig fast i underlaget.

Ythardheten pa underlaget maste vara lagre an hardheten pa HEICO-LOCK®
killasningsbricka och inte 6verstiga 460 HV (ca. 46 HRc) for HEICO-LOCK® tillverkat av
varmebehandlat stdl. For applikationer med HEICO-LOCK® rostfria bricka far
ythardheten max vara 520 HV (ca. 50 HRc).

For mjuka material rekommenderar vi att man anvander HEICO-LOCK®
killdsningsbricka med stor ytterdiameter (HLB-XX) tillsammans med flansskruvar
och/eller flansmuttrar for att minska yttrycket.

Typ av forband och geometri pa det gangade halet

For genomgaende hal kravs att man anvander en bricka under skruvskallen respektive
en bricka pa underlaget under muttern, (se bild 2a).

For gangade hal racker det med en HEICO-LOCK® killasningsbricka under
skruvskallen (se bild 2b). Ytterligare lasning (i.e. med hjalp av ganglim/géanglasning)
kravs inte (se bild 1).

For gangade stanger eller pinnskruvar skall HEICO-LOCK® killasningsbricka monteras
under mutter (se bild 2c)

2023-05



o HEICO-LOCK® _
HE Ico > Monteringsinformation Sida 5 av 22

D | LD | (L

A A AR A R R

a) Sakring av skruv pa b) Sékring av skruv i ¢) Sakring av pinnskruv i
genomgaende hal gangat hal gangat hal

Bild 2: Montering beroende pad typ av férband

Pa forsankta hal (se bild 3a) skall man anvanda HEICO-LOCK® killasningsbricka med
liten kontaktyta (HLS-XX).

P4 avlanga hal rekommenderar vi att man anvander HEICO-LOCK® killasningsbricka
med stor ytterdiameter (HLB-XX). Det ar ocksa rekommenderat att anvanda flansskruv
och/eller flansmutter pa dessa forband.(se bild 3b).

a) Sakring av en skruv i ett b) Sakring av en skruv i ett avlangt hal
forsankt hal

Bild 3: Montering baserat pa geometrin av det géngade halet
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Anvandning av smdrjmedel

Vi rekommenderar att man anvander smérjmedel p& skruvens ganga och under
skruvskalle/mutter pa den sida dar atdragning sker, innan montering for att sakerstalla
ratt monteringsmoment och halla den énskade férspanningen i ratt intervall.

Info: Gangor med en tjock ytbelaggning kan fastna. Gangor av rostfritt stdl i A2 och A4 ar
kédnda for att "kall svetsa” eller fastna. Anvénd ett stabilt smérjmedel med hég béarférmaga
och god repeterbarhet.

Atdragning av férbandet

Vi understryker hur viktigt det ar att anvanda sig av atminstone en kalibrerad
installningsbar momentnyckel vid montering, for att sakerstalla korrekt forspanning av
forbandet. Likafullt rader vi att man inte gar pa kansla med en vanlig fast nyckel.

Om ni har blivit férordade att anvanda ett annat moment &n det som HEICO
rekommenderar i sina tabeller, kontakta oss. For individuella applikationer kan det
kravas tester.

Info: For att de radiella tanderna skall bita tag | motstdende material krdvs en minsta
atdragningskraft! HEICO-LOCK® killasningsbrickor moter testkriterierna enligt E-DIN 25201-
4, Annex B. Enligt dessa regler nar man tillracklig laseffekt vid 50% av maximal
atdragningskraft (enligt VDI 2230-1, Tabell A1) med varierade tvargaende laster vid en
definierad amplitud av 2000 tvargaende lastvaxlingar i en vibrationstest enligt DIN 65151,
forutsatt att minst 80% av atdragningskraften bibehallsi i forbandet av det ursprungliga
(50% Fm,max).

Momentriktlinjerna ar baserade pa antagna friktionsvarden for de smorjmedel som &r
specificerade. | vissa fall kan man behdva gora ett moment/kraft test under verkliga
fornallanden for att faststalla att givet moment ger ratt forspanning for applikationen.

FOr montering av ett skruv/mutter forband krévs att en sida (antingen skruvsidan eller
mutter sidan) inte roterar.
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8.) Funktion HEICO-LOCK® killasningsbricka

Efter montering HEICO-LOCK® brickan (tagit i beaktning informationen ovan) greppar
de radiella tanderna pa utsidan av brickan tag i motstdende material (se bild 4) och ger
en mekanisk lasning tack vare en hogre hardhet pa brickan.

yHHEeico

E-_.‘- - —

H Material

Bild 4: Ingrepp av HEICO-LOCK?® killdsningsbricka tack vare hégre hdrdhet

Tack vare ingreppet av de radiella tinderna p& motstdende ytor ar brickan bara fri att
rora sig mellan kilytorna pa insidan av brickparet, som ocks& har en lagre friktion

jamfort med de radiella tdnderna. (se bild 5).

Bild 5: Olika friktionsvdrden pd inner och ytter ytor
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Principen att sakra forband med HEICO-LOCK® killasning ar baserat pa att vinkeln pa
kilarna pa insidan av brickparet &r storre &n stigningen pa skruvens ganga, (se bild 6).
Om skruven forsoker att rotera loss forhindras detta effektivt av kilarnas vinkel

Bild 6: Kilvinkeln stérre én géingstigning

Info: Vinkeln vid kilytan pd HEICO-LOCK® killasningsbricka ar anpassad till stigningen péa
skruven (ISO grov ganga eller UNC ganga) i motsvarande nominell storlek.

Nar man lossar ett forband med en momentnyckel, ékar klamkraften i férbandet nar
skruvskallen drar med sig den dversta brickan i brickparet déver kilarnas toppar. (se bild
7), Man far ofta en sa kallad “klick effekt”.

Figure 7: Increase of clamp load during loosening
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9.) Snabb referenslista for montering

1.
2.

10.

11.

Inspektera fastelement sa att de ar fria fran smuts och skador.

Kontrollera ratt position / och réatt antal av HEICO-LOCK® killasningsbricka
(fungerar ej att anvanda 1 limmad bricka, maste vara ett par?).

Kontrollera att du matchar ratt HEICO-LOCK® bricka med ratt skruv eller mutter,
och likasa pinnskruv om tillampligt.

Valj ratt material pa HEICO-LOCK® killasningsbricka beroende pa omgivningen (vi
rekommenderar avtal med tillverkaren).

a. HEICO-LOCK® killasningsbrickor tillverkat av varmebehandlat stal (1.1191)
med zink flake ytbehandling for normala forhallanden fran -40°C upp till
200°C.

b. HEICO-LOCKE® killasningsbrickor tillverkat av rostfritt stal (1.4404) for
applikationer i korrosiva, ej syra omgivningar forhallanden fran -200°C upp
till 500°C.

c. HEICO-LOCK® killasningsbricka tillverkat av 254 SMO® (1.4547) for klorida,
havsvatten applikationer, omgivnings férhallande fran -200°C upp till 500°C.

d. HEICO-LOCK® killasningsbricka tillverkat av INCONEL® or legering 718
(2.4668) for temperaturer dver 500°C till maximalt 700°C. Minimum
temperatur -200°C.

Ythardheten pa underlaget maste vara lagre an hardheten pa HEICO-LOCK®
killasningsbricka. Vi rekommenderar en maximal hardhet pa ytan pa 430 HV (ca. 44
HRC). Med mjuka material anvand HEICO-LOCK® killasningsbricka med stor
ytterdiameter (HLB-XX) helst | kombination med flansskruv och/eller flansmutter.
Har man ett tjockt lager av farg eller ytbehandling maste funktionen verifieras med
hjalp av ett test.

Valj ratt modell av HEICO-LOCK® killasningsbricka beroende pa geometrin pa det
gangade halet.

a. Anvand HEICO-LOCK® (HLS-XX), killasningsbricka med standard
ytterdiameter for runda eller forsankta hal.

b. Anvand HEICO-LOCK® (HLB-XX), killasningsbricka med bred ytterdiameter
for avlanga hal eller mjuka material. Anvand garna i kombination med
flansmutter/skruv.

Placering av HEICO-LOCK® killasningsbricka beroende pa monteringstyp.

a. HEICO-LOCK® bricka under skruvskalle/mutter for gangade hal.

b. HEICO-LOCK® bricka under skruvskalle och mutter for genomgaende hal.

c. HEICO-LOCK® bricka under mutter for montering av pinnskruv i gangade hal.

d. HEICO-LOCK® bricka under mutter pa bada sidor for montering av gangad
stdng i genomgaende hal.

Ytan som HEICO-LOCK® killasningsbricka sitter pa maste vara fri fran grov smuts

och helst s& jamn som mdjligt.

Tank pa att anvanda ett lampligt smorjmedel vid ingreppsgéanga samt kontaktytor

under mutter och skruvskalle. Det &r dock nddvandigt vid anvandning av rostfritt

material da de annars har en tendens att fastna eller "kallsvetsa”

Dra at skruven med ratt moment med hjalp av en momentnyckel med klocka eller

“klick effekt” for att uppna ratt forspanning. Vilket moment du erhaller beror pa

friktionen (ytbehandling, smorjmedel, etc.) Momentrekommendationerna ar enbart

riktlinjer. For att faststalla det exakta atdragningsmoment for en applikation kravs

tester.
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10.) Moment rekommendationer

10.1) HEICO-LOCK® moment rekommendationer for metrisk ISO standard ganga:

—
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HEICO-LOCK® WEDGE LOCK WASHERS HEICQ\//
Torque Recommendations

ISO metric thread

HEICO-.OCK® material carbon steel C45E (1.1181), through-hardened, zinc flake ceated (fIZnnc)
thread type: metric 1ISO coarse thread acc. to ISO 261
screw product standard: I1SO 4017 hex. cap screw
strength class: 8.8 ace. 1o 1SO 838-1
surface coating (bolt/nut): phosphated
(uncoated)

lubricatiol assembly paste dry (delivery state)

0.10 0.15

0.16

Thrand
designation

M3x0.5 3 HL3 24 13 543 10 20 13 449 1.0
Ma5x06 ‘35 HLAE 33 2) t 15 20 21 gl 15
Max0.7 4 HL4 a2 ER 9q7 23 35 31 783 23
M58 5 s &8 60 150 as 56 &0 1265 45
Méx) & HLS 97 105 21N LA 80 1G5 1795 B
w2 B we s B 3w s Ms o m3 o ams o ws
M¥0x16 © HL10 278 5 6258 365 230 499 5173 368
Mi2t?75 12 W2 A0 B8 9093 625 334 87 1511 632
Midx2 " HL-14 554 1358 12 457 1002 458 1373 10297 1013
Mie2 ® Wie 72 arp %6 w7 &2 202 B9l 150
MiB25 18 HL-18 95 300 21418 rra i) 303 17 706 224
M2 20 W20 10 418 2724 308 160 w24 22519 33
MZ225 2 HL22 150 569 33762 419 124 Si8 27910 426
M26s 2 Lo 174 a2 3’25 o 144 Tz 22436 547
M27x3 7 HL27 227 1062 511 783 188 1079 42 260 756
MoSS W W dwr e G @ d@ ssmo ow
M3335 33 HL-33 343 1943 77180 1433 282 1978 63 802 1453
Symbols:
Vo Coaftcient of friction in the thread
Py Cosfficient of friction on the bearing surface (HEICO-LOCK?)
n Ulilization factor of the yleld strength of the bait by the preload
Conversion factors:
foroa: facior N — ot 022481
forqua  factor Nm — b # 0.7375

The tricbon affects the serquefpraload ratio to a special degres. In crikcal cases of application a torque/praload test (e, g acc. 1o 150 16047) s strongly
recommended The calculsted torqua and preload values are mcommendations which are made on the basls of assumsd coeticlents of friction
espacially those In the thread which are ablained from standards, specialist ilerature of internal testings. This does not refease tha user fram 1ha tasting
that |s inavitabie, glven the divarsity of possibie influences In the proceesing and spplication of our products. Any legal guarantee of specitic propeanies
of sulability for any concrete operational purpose may not be assumad from (he information provide. Status as of 01)2018
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HEICO-LOCK® WEDGE LOCK WASHERS HEICO\@

Torque Recommendations

ISO metnio thread

HEICO-.LOCK® material carbon steel C45E (1.1191), through-hardened, zinc flake ceated (flZnne)
thread type: metric ISO coarse thread acc. to SO 261
screw product standard: I1SO 4017 hex. cap screw
strength class: 8.8 ace. to 1SO 898-1
surface coating (bolt/nut): phosphated
(uncoated)
lubricatiol assembly paste dry (delivery state)
0.10 D.15
0.18
0.75
Sl Units Imparial Units
Td::;:allon lo;;“uu Fo
[Nm]) [ibe]
HL36 ans 2505 a0 BE7? 1848 334 2549 75133 1 880
W a3 326 weSM 230 3 3M8 M 24%
HL42 555 3950 128735 2943 450 4063 103114 2997
HL45 846 4961 us3@ | 38 s34 5050 20041 3731
HL48 729 b 005 163933 442 603 6117 135518 4512
w2 a0 7671 wse se 719 TEN | eiNs 576
HL56 1005 5554 225902 7047 831 §749 186 746 719
HLE0 1160 e8| 2ezdar 3700 067 12088 | N728r | gucs
HL64 1335 14215 297 785 10435 1095 14532 246 169 10718
WS 1512 17538 39906 NS 120 17915 Jmos B2
HLT2 1733 20874 385004 1539 1416 21353 318270 15749
WE tes aem e adad | s 2197 a7 1eses
HLGE 2449 13448 550595 24670 2025 34 451 455159 25410

'R Cosfficient of friction in the thread
! Coeffickent of frictian on the bearing surface (HEICO-LOCKY)
n Utilization fector of the yield strength of the bolt by the prélosd

Conversion factors:
forca facior N — it 022451
ioqus.  facior Nm — b #t Q73756

Tha friction affects the forqueypralond ratio to & spocial degree, In créical cases of apphication a forqua/prelond test (e, g. acs. 10 1SO 16047) 15 strongly
recommanded The calpulated torque and preivad values are recommandations which are made on the basls of sssumed coefficlents of friction
especially those in the thread which are obtained from standards, specialist liferature or internal testings. This does not release the user from the testing
that I8 Ineviiable, glven the d«'éemv ot pesable Influences In 1he processing and application of our products. Any legal guarames of specific proparties
of sukskility for any concreta operationsl purposs may not be agsumad trom the indormeation provida. Sistus as of 01/2016
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HEICO-LOCK® WEDGE LOCK WASHERS HEICO\@
Torque Recommendations

ISO metnio thread

HEICO-.LOCK® material carbon steel C45E (1.1191), through-hardened, zinc flake ceated (flZnne)
thread type: metric ISO coarse thread acc. to ISO 261
screw product standard: I1ISO 4017 hex. cap screw
strength class: 10.9 ace. to 1SO 898-1
surface coating (bolt/nut): phosphated
(uncoated)

assembly paste dry (delivery state)

0.10 0.15
0.16
0.75

Sl Units Imperial Units

Thrand
designation

M3x0.5 3 HL3 35 20 797 15 29 20 &9 15
MISXO8 35 WS 4R w 10 b3 39 30 288 2
Max07 4 HL4 62 45 1397 33 53 as 1150 33
M58 5 HLS o0 BE 7248 B 83 89 1858 65
Mex) & HLS 42 154 3189 114 7 155 2 636 M4
Medzs 8 W8 35 & ssw 2 M3 3 4me 2
M10x15 © HL10 409 127 91N 536 328 733 758 541
MI2A75 2 HLAZ 504 1245 13385 919 4911 1259 11040 4929
Mids2 " HL-14 84 1995 18256 1471 673 0.7 15124 14838
Mie % HUE 1104 M0 2480 2242 93 ;87 5% 201
MiB25 18 HL-18 136 &7 30505 ns 12 432 2217 318
woos 2 wa 3w s a9 e @ non 4
MZ225 2 HL22 214 810 48 086 557 177 823 39751 &7
M2 2 w2 29 o3 see s XS 107 &WS 7
M27x3 7 K.ri’? 324 1512 12808 1115 268 1537 60139 1134
MBS 0. MO0 3 2081 msR 1S® 37 2093 B 1M
M3335 33 HL-33 459 Z767 109923 204 AL 2818 90870 2078
Symbols:

Vo Coafficient of friction in the thraad

- Coefficient of friction on the beiring surface (HEICO-LOCK?)

n Ulilization factor of the yleid strength of the bat by the treload
Conversion factors:

foroa: facior N — It 022481

forqua  factor Nm — b # Q7375

The fricbon affects the torque/preload ratio to a special degree. In crikcal cases of application a forquaypreload test (e, g acc. 1o 150 16047) 1s strongly
recommended The calculated torque and preload values are mcommendations which are made on 1he basls of assumsd coefliclents of friction
espacially those in the thraad which are ablained from standards, specialist ilerature of intarnal testings. This does not refease tha user fram 1ha tasting
that Is inavitabie, given the diversity of possie influences In the proceesing and spplication of our products. Any legal guarantee of specific propanies
of sutability for any concrete operational purpose may not be assumad from the information provide. Status as of 01)2018
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HEICO-LOCK® WEDGE LOCK WASHERS HEICO\@

Torque Recommendations

ISO metnio thread

HEICO-.LOCK® material carbon steel C45E (1.1191), through-hardened, zinc flake ceated (flZnne)
thread type: metric ISO coarse thread acc. to SO 261
screw product standard: I1SO 4017 hex. cap screw
strength class: 10.9 ace. to 1SO 898-1
surface coating (bolt/nut): phosphated
(uncoated)
lubricatiol assembly paste dry (delivery state)
0.10 D.15
0.18
0.75
Sl Units Imparial Units
Td::;:allon lo;;“uu Fo
[Nm]) [ie]
HL36 576 3568 129445 2632 476 3630 107 008 2677
W s 4 men 3w M0 A sk s
HL42 790 5683 177652 a9y 653 5787 145859 4268
HL45 9 7086 26988 s 761 725 w0 534
HL48 1039 8553 233480 6308 859 anz 193010 6426
W& 1239 0Ws | ZE9 B8O 1024 M1 2000 8
HLSG 1431 13607 321739 10036 1183 13885 265971 10241
HL60 1665 1RE00 | 374354 23 337 A7 094700 12667
HL64 1887 0245 424118 14933 1560 20697 350 604 15265
W8 2150 24978 4423 18423 1781 25516 40033 18820
HLT2 2433 29729 58339 21927 2016 30412 453294 22431
W 274 0% eleaws s 22 e SeE 4
HLEE 3448 47638 784181 35136 2884 40067 648 256 190

'R Cosfficient of friction in the thread
! Coeffickent of frictian on the bearing surface (HEICO-LOCKY)
n Utilization fector of the yield strength of the bolt by the prélosd

Conversion factors:
forca facior N — it 022451
ioqus.  facior Nm — b #t Q73756

Tha friction affects the forqueypralond ratio to & spocial degree, In créical cases of apphication a forqua/prelond test (e, g. acs. 10 1SO 16047) 15 strongly
recommanded The calpulated torque and preivad values are recommandations which are made on the basls of sssumed coefficlents of friction
especially those in the thread which are obtained from standards, specialist liferature or internal testings. This does not release the user from the testing
that I8 Ineviiable, glven the d«'éemv ot pesable Influences In 1he processing and application of our products. Any legal guarames of specific proparties
of sukskility for any concreta operationsl purposs may not be agsumad trom the indormeation provida. Sistus as of 01/2016
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HEICO-LOCK® WEDGE LOCK WASHERS HEICO\@

Torque Recommendations

ISO metnio thread

HEICO-.LOCK® material carbon steel C45E (1.1191), through-hardened, zinc flake ceated (flZnne)
thread type: metric ISO coarse thread acc. to ISO 261
screw product standard: I1ISO 4017 hex. cap screw
strength class: 129 ace. to 1SO 898-1
surface coating (bolt/nut): phosphated
(uncoated)
assembly paste dry (delivery state)
0.10 D.15
0.16
0.75
Sl Units Imparial Units
T‘:;T;:allon pr-FI:wd lo;:‘uu Fo
KN} [Nm} [ibr]
M3x0.5 a HL3 42 23 033 17 L 23 7 1.7
MA5x06 2§ HLAE 5 16 1247 26 46, 36 1639 2%
MAxDLT 4 HL4 72 53 1 628 39 60 53 1345 39
M58 5 HLS 17 es 2630 76 7 104 215 ke
Méx1 & HL4 166 180 3732 133 13.7 181 3085 134
MBX125 8 Ha 302 @ eme 318 50 44 se WO
M10x15 10 HLA0 478 851 10756 827 396 858 8 892 633
Mi2xt75 12 HLZ a5 1Ms7 IsE8 1075 575 1473 12919 687
Midx2 14 HL-14 952 7335 21210 1722 787 2361 17699 1741
Mi&2 % W6 102 %58 0% 2624 W68 312 Mo 2664
MIB2 5 18 HL-18 159 439 35697 368 131 55 29510 ErE]
M025 20 w20 2 597 as a0 st 167 107 ko) 3
Mz225 22 HL22 250 048 562N 699 207 954 46517 m
M2 24 HL-2a = 12200 85375 00 240 1237 54044 a2
M27x3 a7 HL2T 3 1769 85202 1305 313 1799 Ro434 1327
Ma0x35 30 WA a2 a1 e3In m 382 Ja¢ Ese0 1E0S
M3DA5 33 HL-33 572 3238 128633 2388 &3 3297 106337 2432
Symbols:
Vo Coafficient of friction in the thraad
- Coefficient of friction on the beiring surface (HEICO-LOCK?)
n Ulilization factor of the yleid strength of the bat by the treload
Conversion factors:
forca.' . tactioe N — Iof 0.2248}
forqua  factor Nm — b # Q7375

The fricbon affects the torque/preload ratio to a special degree. In crikcal cases of application a forquaypreload test (e, g acc. 1o 150 16047) 1s strongly
recommended The calculated torque and preload values are mcommendations which are made on 1he basls of assumsd coefliclents of friction
espacially those in the thraad which are ablained from standards, specialist ilerature of intarnal testings. This does not refease tha user fram 1ha tasting
that Is inavitabie, given the diversity of possie influences In the proceesing and spplication of our products. Any legal guarantee of specific propanies
of sutability for any concrete operational purpose may not be assumad from the information provide. Status as of 01)2018
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HEICO-LOCK® WEDGE LOCK WASHERS HEICO\@
Torque Recommendations

ISO metnio thread

HEICO-.LOCK® material carbon steel C45E (1.1191), through-hardened, zinc flake ceated (flZnne)
thread type: metric ISO coarse thread acc. to SO 261
screw product standard: I1SO 4017 hex. cap screw
strength class: 12.9 ace. to 1SO 898-1
surface coating (bolt/nut): phosphated
(uncoated)

assembly paste dry (delivery state)

0.10 0.5
0.16
0.75

I Units Imparinl Units

Thrand

designation tormue

F. ", F.
[KNj [Nm} [t

HL36 674 4175 151478 3080 557 4248 125222 313
me ws s W ams s Se9 wee a0
HL42 925 6650 20789 4905 768 67712 171856 4995
W45 1077 6268 2220 608 &R B4z 0025 621
HL48 1215 10009 21320 7382 1005 10195 225863 1520
wes | me & nm @ S nm mew mes0 Se
MEBXS 5 56 HL56 1675 15923 376 503 11 744 1384 16 249 311243 11985
MeDSS 60 Weo | 1m0 {949 a0 140 16N 200s  ews  MaEM
ME&LE a4 HL-64 2208 23692 4596 303 17474 1825 24270 410282 17 BG3
MEBs 8 W8 25 B WeLE) B 208 089 46843 208
M728 72 HL-72 2854 34789 641674 25659 2 360 35588 530 450 26249
Wme W M 3w mids om0 zes 4% wams e
MESxs 85 HLES 40819 55 746 917659 41116 3374 57418 158548 42350
Symbols:
'R Cosfficient of friction in the thread
! Coeffickent of frictian on the bearing surface (HEICO-LOCKY)
n Utilization fector of the yield strength of the bolt by the prélosd
Conversion factors:
forca facior N — it 022451
ioqus.  facior Nm — b #t Q73756

Tha friction affects the forqueypralond ratio to & spocial degree, In créical cases of apphication a forqua/prelond test (e, g. acs. 10 1SO 16047) 15 strongly
recommanded The calpulated torque and preivad values are recommandations which are made on the basls of sssumed coefficlents of friction
especially those in the thread which are obtained from standards, specialist liferature or internal testings. This does not release the user from the testing
that I8 Ineviiable, glven the d«'éemv ot pesable Influences In 1he processing and application of our products. Any legal guarames of specific proparties
of sukskility for any concreta operationsl purposs may not be agsumad trom the indormeation provida. Sistus as of 01/2016
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HEICO-LOCK® WEDGE LOCK WASHERS HEICO ’
Torque Recommendations

ISO metnio thread

HEICO-LOCK® material stainless steel 1.4404 (3161.), surface hardened
thread type: metric SO coarse thread acc. to 1SO 261
screw product standard; iSO 4017 hex. cap screw
strength class: A2-70 acc, 1o IS0 3506-1
A4-70
surface coating (bolt/nut): blank

molybdenum disulfide (MoS2)

0.14
0.15
0.65
Sl Units Imperial Units
e on | amer | wecowooc | Awemty | ol | ey
[mm] [kN] [Nm] [ir)
M3x0 5 3 HL38 15 09 iz 06
e as Heass 26 14 s 10
Mdx)7 4 HL4s 6 20 57 1.5
M08 5 LSS L)) 44 s 29
Méx1 6 HLES 39 69 1323 51
Maxt2s s wss w07 65 2407 122
M10x15 10 HL-10S 7.0 327 : 3813 241
M12175 ” HL125 246 561 5541 aa
Mid2 " HL-148 338 B99 7591 663
Mg % HL16S 458 1374 10302 013
M18x2 5 8 HL188 56 192 12656 142
M0z s x wams 7 20 feba7 158
M22.5 2 HL225 as 366 19950 270
M24c3 L g 163 470 zIR 37
M27x3 27 HL27S 134 653 N 208 504
M % s 164 % 0063 s
M33x3.5 = HL-33S 203 1252 45 506 a3
Symbols:
Coefficient of friction in the thread
. Coslficient of friction on the bearing surface (HEICQ-LOCKY)
n Utilization tactor of the yleid strength of the bait by the praload
Conversion fattors:
forcs facsor N — it 0.22461
tomua  8Bcior Nm — b # Q7375

The friction affects the torquefprelcad rafio to & special degree, In crtical cases of application & forquepreload test (e, g. ace, 10 150 18047) s strongly
recommended. The calculated lorque and prefoad values are recommandations which are made on the basis of gssumed cosfliclents of friction
especially those in the thread which are obtaned from standards, specalist llerature or internal lestings. This does not release the user from the testing
that Is inavitabie, given the dwarsity of possibie Influences In the procassing and spplication of our preducts. Any legal guarantes of specific properties
of aurabiiity for any concrete operstional purpose may not be assumed trom 1he Informetion provida. Status as of 01/2018
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HEICO-LOCK® WEDGE LOCK WASHERS HEICO\@
Torque Recommendations

ISO metnio thread

HEICO-|.LOCK® material stainless steel 1.4404 (3161.), surface hardened
thread type: metnic ISO coarse thread acc. to 1SO 261
screw product standard: iSO 4017 hex. cap screw
strength class: A2-70 acc, 1o IS0 3506-1
A4-70
surface coating (bolt/nut): blank

lubrication: molybdenum disulfide (MoS2)
0.14

0.1

0.65
Sl Units Imperial Units
;:‘;f;:m - 33.“:'.".'13'. HEICO-LOCK™ :;?::‘dbg‘ A::::ﬁw :;::;’:"F’:
[mm) [ir)
M36x4 ko) HL365 239 1613 53706 1190
Magxa ) HLAGS 285 207 Bark3 1533
M42x4 5 42 HL42S 328 25N Ay 189
MasaS 5 s S 3190 5878 238
Maaxs a8 HL4ES 431 3869 96 569 2851
M52x5 2 HLEZS 514 a4y 115589 3652
MEEXS.E 58 HLS56S 534 5165 133 487 4547
MES S ) HL608 & 1623 156319 5621
ME4x5 64 HL4S 783 9189 175964 6778
Meaie & s L UEH 200907 8341
M72x6 7 HL728 1m2 153479 227502 9942
M6 ™ HLTES 1138 15902 85781 1729
MBS B0 HLA0S 1an 18363 285652 13544
Symbols:
», Cosfficiant of lriction In the hread
Cosfficient of friction on the baaring surface (HEICO-LOCK®)
n Utilizaton factor of the yiekd strenggh of the bolt by the preload
Conversion factors:
foroa factor N — o ; 022481
torque:  facior Nm — b ft Q73756

Tha friction affacts the acque/praload ratio to & special degres. In criical cases of applcation a torqueypraload tast (e, g. acc. 10 IS0 16047) 13 strongly
recommended. The calculsted lorqua and prefoad valuas gre recommandations which are made on ths basis of assumead coefticients of friction
wspecially theee in the hvead which Sre Gblsned from slendards, spacialist literature of internal teglings. This does nol relases the user from 1he tasting
that is inavitaie, given the diversity of possitle influences in the procaesing and spplication of our preducts. Any legal guaraniee of specilic properties
of suilability for any concrete operationyl purpose may not be assumed from the Information provide, Status as of 012018
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HEICO-LOCK® WEDGE LOCK WASHERS HEICO ’
Torque Recommendations

ISO metnio thread

HEICO-LOCK® material stainless steel 1.4404 (3161.), surface hardened

thread type: metric SO coarse thread acc. to 1SO 261
screw product standard; iSO 4017 hex. cap screw

strength class: A4-80 acc, 1o IS0 3506-1

surface coating (bolt/nut) blank

molybdenum disulfide (MoS2)

0.14
0.15
0.65
Sl Units Imperial Units
e on | amer | wecowooc | Awemty | ol | ey
{mm) [kN] [Nm] [ir)
M3x0.5 3 HL38 20 12 441 Q9
Mdx)7 4 HL4E 3A 7 i 20
M50 5 WSS 55 53 1243 39
Méx1 6 HLES 74 92 1764 68
Mexi2s 8 HES 143 221 3209 163
M10x15 10 HL-10S 226 4386 5085 an
M1Za175 ” HL128 329 a8 7388 582
Mid2 " HL-148 450 1198 10121 84
Mie2 1 Hes A 1833 176 151
M18x2 5 8 HL188 5 256 16875 189
Meoi2s x s & 0 e 264
M22.5 2 HL225 118 438 26601 360
M24c3 . S 37 ) 30905, a2
M27x3 27 HL27S 179 51 K277 672
Maa § = S 219 1240 #5150 915
M35 33 HL33S 270 1 860 60 806 1231
Symbols:
Coefficient of friction in the thread
. Coslficient of friction on the bearing surface (HEICQ-LOCKY)
n Utilization tactor of the yleid strength of the bait by the praload
Conversion fattors:
forcs facsor N — it Q22481
tomua  8Bcior Nm — b # Q7375

The friction affects the torquefprelcad rafio to & special degree, In crtical cases of application & forquepreload test (e, g. ace, 10 150 18047) s strongly
recommended. The calculated lorque and prefoad values are recommandations which are made on the basis of gssumed cosfliclents of friction
especially those in the thread which are obtaned from standards, specalist llerature or internal lestings. This does not release the user from the testing
that Is inavitabie, given the dwarsity of possibie Influences In the procassing and spplication of our preducts. Any legal guarantes of specific properties
of aurabiiity for any concrete operstional purpose may not be assumed trom 1he Informetion provida. Status as of 01/2018

1/2

WWW.HEICO-GROUP.COM

2023-05



p———

J

/S ’ ®
) HEICO-LOCK :
] . . . Sida 19 av 22
H E |CQ\/> Monteringsinformation

—

)
- t
»
A4
-~

AN
HEICO-LOCK® WEDGE LOCK WASHERS HEICO\@
Torque Recommendations

ISO metnio thread

HEICO-|.LOCK® material stainless steel 1.4404 (3161.), surface hardened

thread type: metnic ISO coarse thread acc. to 1SO 261
screw product standard: iSO 4017 hex. cap screw

strength class: A4-80 acc, 1o IS0 3506-1

surface coating (bolt/nut): blank

lubrication: molybdenum disulfide (MoS2)
0.14

0.1

0.65
Sl Units Imperial Units
;:‘;f;:m - 33.“:'.".'13'. HEICO-LOCK™ :;?::‘dbg‘ A::::ﬁw :;::;’:"F’:
[mm) [ir)
M36x4 3 HL-365 319 2150 71 608 1586
Maona ® s £ am assst dou
M42x4 5 42 HL42S 437 3428 98276 2528
A5x4 5 45 H45S 9 4265 114504 318
Maaxs 48 HL46S 575 5158 120159 3804
Mezs = s B s601 54119 euen
MEEXS.E 58 HLS6S 792 8219 177983 6062
MES5 @ HLE0S o2 10163 207 052 4%
ME4x5 64 HL4S 1042 12253 234619 9037
Meaie & s e 15082 27870, R
M72x8 72 HL728 1349 1792 303 337 13255
M6 ™ HLTES 1517 24203 341 001 15639
MBS 80 HLA0S 1694 24 404 380 868 18068
Symbols:
», Cosfficiant of lriction In the hread
Cosfficient of friction on the baaring surface (HEICO-LOCK®)
n Utilizaton factor of the yiekd strenggh of the bolt by the preload
Conversion factors:
foroa factor N — o ; 022481
torque:  facior Nm — b ft Q73756

Tha friction affacts the acque/praload ratio to & special degres. In criical cases of applcation a torqueypraload tast (e, g. acc. 10 IS0 16047) 13 strongly
recommended. The calculsted lorqua and prefoad valuas gre recommandations which are made on ths basis of assumead coefticients of friction
wspecially theee in the hvead which Sre Gblsned from slendards, spacialist literature of internal teglings. This does nol relases the user from 1he tasting
that is inavitaie, given the diversity of possitle influences in the procaesing and spplication of our preducts. Any legal guaraniee of specilic properties
of suilability for any concrete operationyl purpose may not be assumed from the Information provide, Status as of 012018
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Heico-Locke wenGe Lock wasHers  HEICQ
Torque Recommendations

Unified thread

HEICO-|.OCK® material: carbon steel CA45E, through-hardened, zinc flake ceated (fiZnnc)
thread type: UNC unified coarse thread acc. to ASME B1.1

screw product standard; ASTM B18.21 hex. cap screw

strength class: Grade 5 acc. to SAE J429

surface coating (bolt/nut): phosphated

assembly paste dry (delivery state)

0,10 0

0,16
0.75
S| Units Enperial Units
Thread Aszombly | Assembly | Asseombly | Assembly | Assambly | Assembly | Assembly | Assembly
torque prefoad
designation
M, | 7
[Nm]
UNC 14" - 20 174" HL-14" 100 126 2255 93 83 126 1 864 93
UNCSIE-18 SN WL Tes s 3m3 181 13 M5 3061 1sf
UNC 38" - 16 K08 HL-38" 243 aQan 546 3o 201 423 4515 N2
UNC7iE" -1 706" HLAY 33 653 T4 482 A5 658 6193 485
UNC12°-13 " HL-172* 444 0.2 9483 a6 367 1020 8253 752
UNCQE -2 845" ML 369 s e 1058 Les 1849 10575 1964
UNCS58 -1 8" HL-16 706 2003 15867 1477 583 2023 137 1491
UNC 7% -9 kL2 HL-22 144 56 323 414 119 565 2615 420
UNC1"-8 2 by HL-1" &9 B8 azaas 632 156 ~ Bo8 35088 640
UNC118°-7 118" HL-30 210 1 080 47089 796 173 1092 38 536 805
UNC1IM-7  1ue WLa3 266 189 % 1106 20 180 #3002
UNC135%8’-6 138" HL-36 317 1968 71208 1452 262 1994 58 865 14N
UNCTIZ-6 192 WSR3 2sw deme 19 38 ez iss o am
Symbols:
[T Cosfmciant of friction In the thraad
[TV Coafficiant of friction on the baaring surface (HEICG-LOCK®)
n Utilization factor of the yiekd strength of the bolt by the preloed
Conversion factors:
foeoa: facior N — B! 022481
ioeque. © facsor Nm — b ft Q73756

Tha friction affects the torqueypreload ratio to & special degres, In criical cases of application a torque/preload test (8. . ace. 10 150 16047) is strongly
recommended The calculated torque and preioad values are racommendations wnich are made on the basis of essumed coefticlents of friction
espacially those in the thvead which are oblained from standards, specaalist literature or infernal lestings. This does not releasa the user from tha teating
et is inavitabie, glven the dveraity of possible influences In the processing and spplication of our preducts. Any legal guaraniee of epecilic proparties
of sultabillty for any contrete cperaticnal purpose may not be assumed from the infemation provide. Status as of 012018
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HEICO-LOCK® WEDGE LOCK WASHERS HEICO\@
Torque Recommendations

Unified thread

HEICO-.LOCK® material carbon steel CA45E, through-hardened, zinc flake ceated (fiZnnc)
thread type: UNC unified coarse thread acc. to ASME B1.1

screw product standard: ASTM B18.2.1 hex. cap screw

strength class: Grade 8 acc. to SAE J429

surface coating (bolt/nut): phosphated

assembly paste dry (delivery state)

0,10

Enperinl Units
RO Assombly | Assembly | Assembly | Assembly | Assambly | Assembly | Assembly | Assembly
designation torque proload
v ", F,
[Nm]
UNC 14" - 20 14" HL-1/4" 14.2 18 3187 132 n? V.7 2634 131
UNC 38" - 16 k0 HL-38" 343 554 7 438 284 %97 637% 440
UNC7/16"- 14 76" HLAY 479 92 10586 680 389 B0 2751 686
UNC12°-13 w HL-172* 627 1430 14106 1065 519 1441 1 66Y 1063
UNCOME-12 BN WLM4 B0 2B 8076 1496 665 2048 w03 1510
UNCS58 -1 B HL-18 997 2830 241 2087 224 2856 18534 2106
UNCIHT0 I I W s B0 %5 2 s Zes @
UNC 7% -9 tL:a HL-22 28 4 a5 7127 566 168 805 3780 553
UNC1"-8 2 by HL-1" 267 1212 59977 8 221 . 43581 aa
UNC118°-7 118" HL-30 33 1733 75592 1278 278 1752 62 489 1292
UNC11M-7  1ue® WLa3 4% 2406 53 1175 362 | 240 /A2 VB0
HL-36 58 3150 2330 420 320 94 475 2360
U 4148 3 5N 408 narm 30
Symbols:
Hy Cosffciant of friction In the thraad
[TV Coafficiant of friction on the baaring surface (HEICG-LOCK®)
n Utilization factor of the yiekd strength of the bolt by the preloed
Conversion factors:
foroa: facior N — B 022481
ieque. © facsor Nm — b ft Q73756

Tha friction affects the torque/preload ratio to & special degres, In critical cases of application a torgue/preload test (8. . ace. 10 150 16047) is strongly
recommendad The calculated torque and prefoad values are racommendations wnich are made on the basis of essumed coefticients of friction
espacially those in the thvead which are oblsined from standards, specialis! lilerature or infernal lestings. This does not releasze the uges from 11 testing
et (s ingvitabile, glven the dverslty of possible influences In tha processing and spplication of our products. Any legal guaraniee of pecific propsriies
of sultabillty for any contrete cperaticnal purpose may not be assumed from the inéemation provide. Status as of 012018
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HEICO-LOCK® WEDGE LOCK WASHERS HEICO ’
Torque Recommendations

Unified thread

HEICO-LOCK® material stainless steel 1.4404 (316L), surface hardened
thread type: UNC unified coarse thread acc. to ASME B1.1
screw product standard; ASTM B18.21 hex. cap screw
strength class: Alloy Group 1/2 acc. to SAE J429
Condition SH
(materials e.g. 304, 316)
surface coating (bolt/nut): none

molybdenum disulfide (MoS2)
0.14
0.15

0.65
S| Units imperial Units
o :A:ET::': HEICO-LOCK" ﬁm"'!, A::r:é::w
[inch] [kN] [Nmn]
UNC 14" . 20 "4 HL14S 90 121 208 89
UNC 516" - 18 518 HL8s 47 36 3314 174
UNC 38" - 16 a8 HL38'S 217 0.7 4 B87 300
UNCTNE - 14 me s 28 B4 XL 167
UNC 12713 "n HL12'S 5.7 80 8934 723
UNCe 2 e reus ] 1.3 s w28
UNC 58" . ll 58 HL 185 63.2 1943 14200 432
UNCad - 10 £ HAS 7 29 16575 1
UNC 78" -9 78 HL-225 102 431 22863 318
UNG1*-8 " s 133 56 e a5
UNC118°.7 LR 02 HLA0S 134 50 30237 5953
UNC 114°-7 RRL HL33S: ALl 1044 38324 77
UNC138°-86 138 HLA6S 153 1028 34285 758
UNCT 128 1z HLAGS 185 1350 | 41 661 | 926
Symbols:
Pa Coefficient of friction in the thread
W : Coeffcient of frictian on the bearing surface (HEICO-LOCK®)
n Utlizaton tactor of tha yledd strangsh of the bolt by the prajoad
Conversion factors:
forca: facior N — it 022481
torqua  factor Nm — b #t 07375

The friction affects the torqueypreload ratio 1o a specal degree. In critical cases of application a torquaypreload test (e, g. aos. 1o 15O 18047) s sirongly
recommended The caloulsted tomqua and preload valuss are recommendations which are made on the basls of assumed coefliclents of friction
especially those in the thread which are obtaned from standards, specialist Iterature or internal lestings. This does not refease the user fam the tasting
that Is inavitabia, glven the dvearstty of possibie Influencas In the procaesing and spplication of our preducts. Any legal guarartee of specitic proparties
of sultability tor any concrede operational purpose may not be assumed from the informetion provida. Statue as of 01/2018
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